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Abstract of JP2001 250568 

PROBLEM TO BE SOLVED: To provide a 
collector panel for a solid polymer fuel cell, 
capable of maintaining proper power 
generation efficiency and repressing 
occurrence of closure with water liquidized in 
the lower side of a gas path. SOLUTION: A 
collector panel 10 is installed between a pair of 
electrolyte membranes of a solid polymer fuel 



cell. In the collector panel 10, plural fuel gas 
paths 50 are formed on a face opposed to an 
anode installed in one electrolyte membrance. 
In the collector panel 10, plural oxidizing gas 
paths that allow oxidizing gas to flow in 
reverse to a gas flow in the gas paths 50, are 
formed in a face counterposed to a cathode 
installed in another membrane. In each gas 
path, plural continuous paths passing through 
adjacent paths are formed, in which the 
density of formation for these paths is 
designed to be larger on downstream side for 
a gas flow. 




Report a data error here 



Data supplied from the esp@cenet database - Worldwide 



http://v3xspacenet.com/textdoc?DB=EPODOC&IDX=JP2001250568&F=0 



2008-04-30 



(19) H*!*®!*)? UP) (12) & Hfj fft ^ ^ (A) (H)ftflFaiR&W## 

##§2001 -250568 
(P2001-250568A) 
(43)^M B ¥f&l3¥ 9 ^ UB (2001. 9. 14) 

(5i)inta.' ®mm*t fi Hn-n##) 

H0 1M 8/02 H0 1M 8/02 R 5H0 2 6 

3 

8/10 8/10 



(21)WH»^ 


»H2000-59313( P2000-59313) 


(71) ffl@A 000003207 








C22) ti \MB 


¥JE£12*F 3M3Q (2000. 3. 3) 








(72)«n# m 






»»»StBamha^«ri#«j ha*g» 












(74)ft3SA 100068755 






#a>± jgffl ft* 






F^-A(^) 5H036 AAD6 CC03 0008 HHD3 



(54) i%me>&m] &#&fr?Mtmmmcommtii 



(57) [gift] 

-*»«IW«fcK»t6<ifcl(ttii:«mi-*1BK:Ji, tt 

mat . mmtfAfflz 5 o tztnthtfxmtum t mm 




508 808 801 
800 



'(2) 001-250568 (P2001-25056 8A) 



mztfxmmm&otimizx <om&$fi. tnrno 

imztii t thiizTms&ftffwm&k m^h. 
mim. i iziffi<vwmmft?m®mmmmim. 

ztihmim 2 izimcDmfc&frf-mmmwMnmm 

[M*«4 ] mitfxm&iitfxtiiixjimizMihg:* 

1 i ifiijxmjj^tm.^t^wzanh^ l 2X 

[fS^«5 ] «K^^aDM*|6|R:*J»t**S L l 
58fo;frft k«£^6:^Kfclt6JI£ L 2 k#L 1 /L 

2 > 2 ^SW^^WUTiS«$ii?.i*^4 (zGIKOBI 

[00013 

[^oJs-rs«»^s] «#Pfr§tk<7>« 

[0002] 

tsX o LTf&tt ^.ti^EOCWi ( l^fiiSwmffi ) k 

x. mmiz*mz$tMm#x*tmzit&tti>iz. 
mmzmmzstsmmtf^zmMZit. mm-hmm 
, sm:W&Lxi8imzm$rt-z>*.n4 *> t m®m<o& 
mtwmttfoLx*i)<£M2tLZ>mz£.thnfs,W2. 

[0003] H*«^*>*8«fiTtt* 

i o<7)*ia-fe;^'(tt-»iJ[x o ai-rc: k cot# sem^c 

z#Ki,zm%.mm?z> zbizx 9ffae>jB«ft*** x 

mizx^xm^tixn*). &%.mmtet:wmiz&ffi 
•t&mmco®, &%mmmcomffitcomzmmtfA*?m 



[ 0 0 0 4 ] k .1 IKfcS#^M<«*€i{!rCti . 

tti*-*-* t &%&mmzm 4 #x<m®.tf®mz 

^ o Ltzm{m j rt=Fm.<rmm%mx'\t. m^&m 
ymzmn-rh o tx'WM%m<r)*#mt:mvHzwg.-r 
&$mt*hh. muz. mvR.feizi:<o£s8i.-zixrz*.& 

^lKO)!fx k k i> fcTSBIfctHW-* Z b izX 0 s 
JbWBTF*-* k k fcfc, T^fctiOT* WSHfflt*>« 
TO3<.Ikk3:4. 

[000 5] fitt*, mfcOMBTl 0-3 20 1 

mmznif&¥mw%A<.ftftm { tfxmi.ijmzt5^ 

[0006] fiu - a wrflWTtt, pi tmz&mz 
mwh&tzib, nmiizmz>tfxm®cr>w.mttAmi- 

£ti%^i><7)b%Z>. m««co-^rcoffi^m 

I. fa & KSS-f £ k . 
[ 0 0 0 7 ] Z o Ltzffif&X'lt. *rxc7)*ttM.rf%<% 

hm*fximcDT%imi$ttb*ttM.m^< %z>mt 
mfixmm<7)±tiaw®#b tfmMmmz&A,x'mmi,z& 

«-4idt*«kkl>t, *^»*^ : 5r< : fl:S«im^ 

xffl&7)±.mmwtb iMtmm> < %&mtM#xM& 
<DT%M%ttb tfWMmmzmA,x'mmtz{mt h x o 
iz%h. ftix. ^xm^m^mmi\Lim<c\b 
mxm^tfxfr^mmmmztixztimiZ! 
K%mm.<mto*#xmj;mzii^xvk-$ii l zmf 

ZbWX'ZhXolztch. 
[0008] 

[WMmmtx ob-ttwum] Lfrvtcvh. zox 
o izmtixmmm*fxcr>tix i 8sii*n\ftiiitz, x 

olzLtz^izii, &*}xMMzi5W&*fx<r)W\lz-o 
t ^X&T(0 X 9 t h Z b b t£ h . 

[0009] HU*>, mTtfc&lzX *)¥8imiX'iiu8.21\Z> 

mm\m#x bbh izmim^fxmm>rm.miz^m 
■?h--H. ®mmfrkw»'R®£MtxmkMizfflim 

Ltz&j&kMUmtfxbb i>lzM.®tfxim<?)T%LWlz 



!(3) 001 



-250568 (P2001-25056 8A) 



[0010] z^wm. Z d btzm^com^icm^X 

wzmit Ltzfcttiz* zmmfitmi-t h cozwix . & 

[00 11] 

muzimmmx'^ fm#xmmnmtfx*ttm 

nmmcommmza^x. mm^xmam.mj»iz 
[0012] ±umsm i tcettUfc»«fc j:n*r , # 
ziix^&tztb. z\<r>^m.mz^x^xcr)\mti i ism 

[00 1 3] ^aSS<7)±8Sffl!|gS^fcV^T^. 

[0014] -eoi&H. ±IBflUaic i*Uf „ 
TftMSWHzmfc Ltz*#\Z £ h mUttm?? h <T> Srffli 
* £ b WX'Z » Aff^^KW»»*«e*"t4 £ i: 

[00151H, ±ieiffigc0«k ? SI>IS50SljftK-£ 

hs t^tzmf&.zmm-f&zbwx'Zh. 
[ooi6]^ m& i vBMLtifm** mm 

2 izU®, § tih «t d tc . Wffi^iMWi±affl»»*«¥ 
[0017] IS*«3K:iE«<05l^i, M&B2(ClBft 



[ooi8] jjanKfc: **uf, ifxmm>±msm 
xdizLtzOr&timix. mmmmwxtimth 

& £ fc tic. #*##xiIS&£>13§-f Sf&Off* 

[0019] m*ja4 tciett<oi6Bgx'(i. n 1 
3 <r>\ ^-riiinztm^m^^mmmmcomw^iz 

fct-vc, friaXfXjiSSti^sSfi^rifiifcfcttS^SLi 
* < f&£3 ii6 i Of * 5 k t r v . 

[0020] iimmzxn.it. #xmm>*}xmi-); 

lZ&V&%ZL2£*)l>&<Wi£.-thZtlz£r ) ^ # x 

•miz&\iz#x0>m.mzns*>hz:btfx-*. mmnm 

[002 1 ] £tc. m#m5lZaffim;mz£Z>io 

iz. m*m4izm&v®#mtt?MmmmcoMfmiz 
&^x. miztfxffiijfftizm&%ZLib*fxmx 

-frfabWJii-f&ljftlz&ll&MZ L 2 b * 4 L 1 /L 2 > 
2^rl.BI^SrWLTiSS$fLl.tO-CftS. tv^-5fo^i 

izx hwm$)&z~mwm%i*<?>b'?z>c\bifiX'% s . 

[0022] 

imtmmmm or. ^mco-mmmmiz^ 
xmi-mezmmtxmm-tz, . nit ^msmrn 
izfrfr&mnM i o A^v^tis ffltmiH'mjmmm 
3 ocommmmz^ix^z, . 
[ o o 2 3 ] 0 1 (;*-r j: a iz, ®mmm3 on. 
tca«$^s«2os^«si ob. ztx.^mm.2 

0St/*m«l O^^^^mmSrMffll^^mt^-WcO 
H«4 0 b Zffii.xm&&ixXUh. 

[0024] ttz. H2t±. mi(r>2-2mzm^tz± 
immtecommffife. wiiimth&*fxmft5o, 6 

0<?>tfXffiti*ftlz¥m'M.^mWi.2 0MfiMmfcl o 

(ommufo tzm^h^mizm-y tzmmm^^ ix ^ 

[00 25] PI@2^-tJ:3ic. S«2 0«, «fif© 
(I^ffi2 3&l^l©fli2 4) b{§z.xmfS&tlX^&. « 

m«^2 2 mtteWMmtzts^xj *>mmm 



!(4) 001 



-250568 (P200 1-250568 A) 



[0026] -u, mm i o«, *-*ym<nmmM 

&Kl&m2 3.24 £WS*mz®® l -fZ,m&cr) 

2 4<Dmmt<Dmzimtfx j ?m 
ttffltfx zmtii~f&tztb<r>tfxmm 5 0.60 zm&t 
zwrntm^tx^z. 

[0 0 2 71 03(4. 0Ki3WC±fEKJS 

nm2 3, 24<r>o*M&k2 3fcjfi*rr6— -nvmwm 
&*ltv^. mmtzm-tzoiz. zcr>mmmui, * 
m*fxmntm*fxzm-t:#>e>m®#xim 5 o *qp 

j*S*vO**. £*l25ti. m««cl Otcfcv^T±IBS 
ifc€fii2 3. 2 4<7)?^l©<i2 4tttfa^6ffi:£r<'>8Uf 
m^LX^t. RIHfc^i-Jfc:. &«ftlO£&V) 

SrSE-r rz^wm^x^me otfrnfontix^h. 

[0 0 2 8] ttz, Ztit>&miztjk-t£?lz. MWfcl 
g?) fcii. «&R#xiM&5 0 ic**^* 

com 1 C0&£\?1 5 0 1 RVm 2 cD&§tfl 5 0 3 
il&hfcUc, dn<5>##^,?L5 0 1. 503t*tl? 

^tg-rseawi. K^j^"xiis&6o*^K^j^ 

x £ m\&t h tztbnm 1 OttSffL 6 0 2 RX/m 2 O&m 
?L6 0 47WBj£§ilTV^. 

[0029]-^ mmmi onmm (S3(c*jwt 

*»^^^2:^ai-rS7t:tf5<om 1 <0»^?L5 0 2&tf 
m2cO^m7L5 0 4*^^§^l>tttt. Ztlt>&m 

M?L5 0 2. 50 4 t*ii?tm®i-&imiz^ mt 
m*fxm®6 oizmmtfxzmti-rhtitonmnte 

M6 0 l&tfSS2<7)a&$vTL6 0 3#«j£3*VO*&. 
[0030] -ICO «k a <C 5 oco&tem. 

50 1. 5 0 3fcltfCTJ#X^60<D#&SftfL6 0 

1 . 6 0 3, t»4#XSIS&5 0C0##^?L5 0 

2. 5 04fc§Hb#J#X^60O##MWl60 2, 6 
0 4 1 ZtiftiimM 1 0<0R«fflW*B8W:»JSS 
*iTV**fctf>, H2^EnX'-eii'Pix^-r«fcd(c, 

xiiss so. 6 o tfcv ««/rx2w«wiai^xjiii 

[003 1 ] *l/C, dcO«fc-5^#^XilSS5 0. 60 

t%®*rxRx/mm*fxfrt>nMn®2 2izzti? 
ti®tezti$>*ft&<?>mi&&*fxim so. 6 o ox 

XWXfiftlZ}i\^X%r-%.b%<) , mB¥ffffil2 2<D*# 

[0032]*^ JMHK1 OfcfclvC. SHfc#J#XjI 
SS6 0ffl<omico#f^?L60 2t«!!!^xiiSS50fflco 

IH2ote$tfl5 0 3fc<»:<i. |Sl^B«ilOWrtgi5{c 



»«Siifc»ai*a» (l»&) <c»SWcfc*lW-*fc 
fr<ntem.7 0\im®.%tiX^h. Hfc, BHttWtfx 

mm 6 omcr>m2<7y%m.6 o 3 tism^xiisss ojb 
<om i <o#£«i5 o 2 1 to^(c<i. ±ie^ai*3iffi*^ 

#»*£$aj^-££tf>«D#M<?L7 0 2*«$^T^ 
[00 3 31 ««2 0{CJJ:, MW®.10tm®Z 

titzimiz&^xmmm&i o<o#?L5o i~5 04. 
6oi~604, 701, 7 02 tnm-zimizii 

««2 0*<S®$iT^:«®(ci3V^T. 1 0<7>-Hi 
•en^«-rS<aat^$ix^7L 501-504.60 
1—604. 70 1. 702|il±(i. Z\cnmSL20\,zm 

j&ztitzinmixmmzix&s: nz*z>. 
[0034] 03 izB-txoiz. mm.i oiz&^xm 
m2 3tttft-tm®mizi^ trnxxmss somnm 
i <oi£§«i 5 o i mtm i o 2 zm<'£ -p tc 

LTEIg&5 0 5#<J&£$ixTV">S. jfcfc. ®t<MmU 

1 oizti^xm®2 3 tftm-rzmmMiz^ mwx 

«5 0ffl^»2<0»»?L5 0 3&tf!S2<7)#m?l5 0 

4 S:SI<'«J: o tz LXmoWSt 5 0 6 *>*±ieiaa5 5 0 5 i: 
£A,X'Bf8.ZtiX^Z. 

[003 5] Zit^Wm505, 5 0 6rt{CfcV^T. 
#&Stfl5 0 1.50 3^0cO{4S. W^, «8*]^xa 

s&soomnwztfxmjrft (H3(ctjv^-c*fefir 
vz>®m%i}imficr>m 1 coca* 5 0 7^-^co^n^n 

[00 36] —Jr. #Dag850 5. 5 0 6rt£i5WC. 
#iM502. 5O4^0cofia. IP*». HXtiSiXfi 

5 0 8##Sg 1 codig? 5 0 7 PI— itSLhf^lsZB L . S. 
o. ^^*l>ia^H*|flIi:iI3W-4*|6llc*jv^T-e 

K?ix-fe<mfozmxxmf&tf&tix\^. 

[00 37] dn^micOOg|55 0 7at/m2cOflgS5 
08{iV^-Ttit>. 02^-ti^^. MXMlOtmi 

2ot*mmzixtzftmi,zii^x®mg.2o<Dmm2 3 
izm&bx^z. 

[0038] *LT. #Dflgi5505. 506tCti, ^1 
C0flgl55 0 7Mf&2V>a%5 0 8fcJ:^T«im^X& 
gg-r;ti6co8Bi«8 0 OWBtf&ti. Ztt^mMMS 

ooiz*->ximtfx-m5oi)mfi&tix^&. zco 

tiffltfxmd&5 0i*. ^fX^MT^HZiiHh^Ll 
(03#iO W*cr>tfXffijtl1jfotW3&-2>1imztell 

s^§L2 (03#!»3) £*)i>&<m%ztix^&. m 

t<{4. Cint=S^$Ll, L2ti. Ll/L2>23r 
[00 39] 04^-f Xol,z. ±IE8S1?88 0 0{4. 

#m i coflsp 5 o 7 ixs ^nm 8 0 1 1 „ 

&m 2 cods? 5 o 8 o^tc^ $ m-m 8 o 2 1 c 



!(5) 001-250568 (P200 1-25056 8A) 



SafflKftSLTt^*. d*Uc*rLT. te?iS8 0 2(i, 
tfXtfiii:^ fcfc ^ TSSffllKttB LX \ * * . 
[0040] &D3355 05,50 6rttti. tS^F 

$8 o 2 iz&^xtfAffiti-jjfoizwis&mttb^ftma 

0 1 kfcloTitttStffcoaSft <JSIT. r±gi$&j v% 

3> 5 i*<aiK«figs^Tv^. *lt. ztit>m*)% 

3±SSSS5 Hi. te^8 0 2tcfclvc#X85tfi:fr|6]k 
it^*#l*l*cetf *aWHcJ: D«M$it*s£ffi (JJl 
T. r^aiSSj kV>3) 5 2lz£->XKWZimi$tlX 
V>*. IS^»80 2(±#IHg55 0 5. 506rt£fcWC 

8& 5 2 ti*^l£^£#±sSffl!lt;:** LTTSSfiS^JS 3 ** 
*£<i&5£$iVO^*. HP^. .I<7)jiii&8&5 2£J:*± 
BSES& 5 1 (OSBIg^V HiT«MH WlitWte** < KST 
SflTV**. 

[0041105 fc*jrT J: -3 1 0 tiJ^Tl© 

fii2 4 &'K#J#xiIS&6 0 Wt 

1 0*^.fL6 0 1 1 ^#^?L6 0 2 £ft 
<-«tofc:LT|H]g|56 0 5*^fi!t§tlTV^. 4fc. Hfc 

<mmmi ote&wtiwra a tttfo-t&mmmtzit. 
miWMxime oiznm-thm2(D^iie o sm 
m2<omm.6 o 4 s-s&ci: 3 iz Lxmowtte 0 6# 
-hietasu 6 0 6k § *vt v ^ . 

[004 2] ,Iix4>#IHI3B6 0 5 , 6 0 6f*l(CtJ^T. 
#*S$tfL6 0 1,60 BP*>. KftJWtfX 

ffl&6 0<9fg«W&#x^*i;fr|tF] (ia5tci5V^T**r^ 
fa) fct«**±a«eii* -e-cO^XSEix^rfa^^TS 
t/SBiB**-««<7)m 1 00^56 0 7tf-%.(0®mim 
XXW.%Bf&ZtiX^&. 

[004 3] -2k #Dfla56 0 5, 6 o e^zaux. 
&#m?L6 0 2. 6 0 43?»}Oftg, XXSttlti 

wzmf&Tm&Mi. BrffiiE*?gtt^^-rm2cofla5 

6 0 8 rt*.tie#S5 1 cOfigp 6 0 7k P|-itt£-L£&ffi 

uxzn?ti-m<Dmi$:mxxmmj&.ztix^h. 

[0 0 44] dtL^^lOflg?6 0 7a^2<0flS?6 
0 8(iwfiik. 02tc^J:3fc:, ItSiOtHS 
2 0k 3&«S«$^tt^C*3V^T|5l»K2 0(0^fll2 4 
fcJtttUCV^*. 

[004 5] * LT. 3-KI&6 0 5, 6 0 6CI1 Sll 

coaa56 o 7at^m2<ofla56 o skj: oTBHtsutf* 
£ffittz#>e>ffiMm9ooiiWf8.ztix^&. z<r>mm 

»9 0 0(3. #;W^ktt2^*:fr[6j{;:gtf *&®R 

io^dwic (05#bi) @o^±ie«!m^jiss5 

0 Srfgjft-f SsSiliff 8 0 0k mW^ISI-^^^^L 
TO*. 

[0046] ttz. #8iDl?8 9 0 0K± -?TlHfc8<J#.x 

ii«&6oa<f8j£$*vco*. z<Dmm#xffi®6 o 



±l218!!^X3iJS5 0kll«(c. /r^8Wi*Wfc*J 

tt&jiSLi (05#gg) *<-eo^m^i«aktt3^- 

S^fafcfcftSJI^ L 2 (E5#M) C02fg (L2X 
2) J:9iJI<i&£$ftTO*. PL<«. .Ift.4>#ft 
SL1, L2ii. Ll/L2>2&*ra<&m£-f*J: 
**i*ftR}SS;h.Tv%*. C^J:3(cm««10 
O«-^3iJ85 0, 6 0tf>££Ll. L2£±iaB8$£ 
^TUTiS^-rS^ktC-tO. Mtifi!3O<7)0#5rIi¥ 

j&Rfc-t* i k#T# . isi«sf4m«!3 o zmiimncD 
[0047] H6k^-r «t o tw. ±ie»si»9 o oti. 

1 <?)£M 6 0 7 cOfUtC^S ft*^?*! 9 0 1k. 
=g-^2t7)fla56 0 8<^)|g{C^$ilSffr?m9 0 2k£ 

iSfflOtfigLTf>S. ^ixtc^LT. *&^«90 2<i. 

[ 0 04 8 ]-*fc s #13356 05, 6 0 6l*IlC(i. ^ 
«9 0 2t*J^-C^Xg^2r|6j{cSt/*g|5^kW«9 

o i ktcj;oTit^^saf& mr. r^mij 

d±SEK6 lti. ^«9 0 2tcfcv^^Xigix2rfak 

Ts r ^jiKj kv^p) 6 2Ki-?T5vH;:iSji§ixT 
V^. te^^9 0 2{±#Cflgi56 0 5. 6 0 6[*ItCfcV^ 

8& 6 2 W-e<^«?gJg^±S[(g!l^^ LTTsSill<7){ J o *< 
*#<^$nTV^ 0 flP^. ^O^MSS6 2^J:^± 

6 1 wiiiij^^v ^iTSEfflits t'mttmiz±z < ig^ 

[ 0 0 4 9 3 mz. JbiStoJ; 5 tc LT« l££ 
10t*5V>T. #^Xji^50, 6 0fa^fc(tl)j!!!m^ 

x&iffi{tmtfxcomtuzi\ ^x mw-th . 

li,-«B^xa»50fflO4Mft«?L50 1. 5 0 3^51 
tT#IHIg|5 5 0 5. 506 rtfcUXSilfcft, 

8 0 1 £jIiSLTTs£ffi!K;:gE*t£ J: 3 tc=5rS . M 

im#Mz^\ ^x h mmz, mitrnxxim 6 o «o# 

&StfL60 1. 60 3$-afC«-D3a560 5, 6 0 6rt 
#¥««9 0 1 fcajfiLTTilHWca 

[0 0 50] ClOidtctT. «-W^I8 0 l$r-e<0T 
a«t=»»Lfc«»f^«. Mlzm"ffi8 0 2Zffi&L 
tztk. ##m7L5 0 2. 504 SrSItT^iBSft*. 1? 

its<j^xtov^T<>ii«^. #^^8 o i frt>m-m 

9 0 2$rjiiSU^ #P^?L6 0 2. 6 0 4$riitT 

[005 1]ft^T. @4tc^EpATW«J:d^. j)S» 
^XffiK 5 0<D£3m 5 1 (C(i. #*^?L5 0 1.50 
3 ^=8*^7L 5 0 2. 5 0 4 K fa*'3 8S£»;#X^lll 
WWift^^^ix* «k 3 tc=5r 0 . **:® 6 (c^WA-c 



!(6) 001-250568 (P2001-25056 8A) 



ISS8L60 1. 6 0 3*>-i>#Wfm6 0 2, 6 04tC|6] 

*>. 

[ 0 0 5 2 ] £ d Ut#±8S&5 1.61 fcfclt 
SSIJIW&tfXiOSSfUdnixT . 5 0.60 

izim*)^oim^5 1. 6 i=&jiai-r&iiiiigs5 2. 

6 2#^j££ftT^Sfctf>. 04&Wa6tC^EPBT'^ 
-TJ:3K. ^^-a5{i^coiliifi55 2. 6 2£iItT 

[00 5 3] Zcomm5 2, 6 2J4. *<0iBfflK-&^ 

jUS5 0. 6 0cOTsEfflJ^T'tt. £<0iIiIB&5 2, 6 
2tctJV^^x<7)j!fclS:*<«k0{liat§^J:^t=3:0s PI 
ifx\,z&*ixh*ft<r)WLittfW®Ztth ZbbKh.- 

#^xjiK5o, 6 0<o±awiMHc*$vvai, m 
iiss5 2 , 6 2(?>mM%itm i mttmz>bz 
T^&fctb, rni%&.mwi2tiz>£oi,z%2>. 
t. #xm&v>i&Timit>ti. &%mm&izmm-h 

[0054] %<0&^ ##*SI*&5 0 , 6 OcOTSSfflS 

&mzmtLK*ftfc£&mmim^h<r>twuz 
ti. &ft%mmmwMffizti& mz. # 

#XiIS&5 0. 6 0O±ggffl|gP^(±, SffigP^^V^ 
tfttta?ffit80 1, 90 lfcJ:oTJBjSS*iTV*Sfc 
WitnfrFaWtfcJtKt-Cs «8¥3f!i2 2<D#*t 
**HR*/h8 < & 0 » S-#*iIS& 5 0. 6 0 £ 
S£ft6#;U;:J:-?T«»?«Jg2 2*><^*>*£*i.&*# 
0*g»*^< &£>. JEfc. 5 0. 6 Oco± 

[0055] -etoism. wmtm2 2tzts\,vx&#xm 

fcfctJC. #X###X>ISS5 0. 6 0£iIS§1-£Hf<7> 
[ 0 0 5 6 ] ##XiI8&5 0 . 6 0(4. tfxgtfl ' 

*i6jtc*ift*^$ l i tftfxffiMffot m$.-?zijmz 

fc<t£££L2J:9kJI<i££$;h/0^£&'>. 

ms2 3. 2 4tc«iKrr4^xco«^*^— ittxm 

[0057] ^(c:. ,r 3 ltcftm$hm<nfo±te. &i3x 

iIS&5 0. 6 0O^gSai^rr6j(Ct5(t6^Ll * 
coifxWxfift b WSi-th-Ktolz&Vh L 2 1 5: . 

l i /l 2 > 2 =5: hmm w u-tissg-ri. i t X-- mm 
mz%h z t ammt <fc zmaz i -> raesnr ^ 

[0058] KLtBMflUfc J: 5 (c, #SSifiJB©fc:«J:*H* 



(i )##xsis&5 0. eo^RS^d^sssss 1. 6 

l*3BW-*aBB»5 2. 6 2$-^-tSti:t>tC. * 
Oi&Ij?&5 2, 6 2i:J:&±8£g&5 1. 6 1^5i3iJK^ 
vvn?»Miif**IWfc:*& < iSJTf £ J: 3 U:C: b 
T, ##XiIS&5 0. 6 0OT«W^fc*ffcW!*# 
fc J: £ Wa^^-TS Wi. -& ; i: , £*f$r?6 

[0059] (2)##XiI8&50. 60<D±flS«# 
£Sl»&#0*VMl*l#^Wm8 0 1, 9 0 1 izX o 

T^-rs xoiziKzb x\ mmmm 2 2 ttjv 
^xais& 50.6 o<o±8Sffl«={as^-sa5^07K^-«^ 

Cli:^-C#Si:i:ttc. Xf^«-^XiiS&5 0, 60$r 

[0 06 0] (3) «-^Xji»5 0. <>0<?)#Xfflxfi 

fctt&JIS L 2 J: 0 1 ^< ISSt-l. cfc d fc L/iC: fc T% 
#Rl5«fii2 3.24 lZ®m-htiX<vm$L*i%-itZ 

*xm%&%m*wkth z t * i p 
4. 

[006 1] (4) #^Xj1K50. 60cT)#* 
$L1. L2i&. Ll/L2>2&&M«£3rl/C!fc5£ 
■f" 4 «fc d IZ LtcZbX\ ±ta ( 3 ) <^ffl$&*£-« Si 

[0 06 2] (5) mix. mm*fxM&5ozm&t 
6ffiMM8 0 0 bmtm*fxmm6 0 ^«^-rsgga» 
9ooi:£, #xm.iTfobm$i-tz>-)jm<,zmi/&im. 
mi oco*'tmcmi l z&\,\xttim%m-~B : vtbLti 
k#>. mmmiobmm2 0b^nm-tmiz. mmm 
«i otciJv^T«m^iiK5o^fi)t$n^®tis-fb 
»i^jiK6 QvBf&ztifzmb zmwimufrm 
iz%&. ^-ot. «m«i oB.x/mm.2ozmm-fz>m 

aim&Z fa±Zit&ZbWX'£l£oiz%&. 

[0063]^, V±WLW LfiimimBlzfrfrZMnWi. 
te&Tco X 0 lzffif8.Z$&e.-?zz b i>X'£ h . 

• H7*VH4B8fcS"*-J:3fc:.. MWM1 Olz&^Xfk 

ffi2 3{c^[6i-r4aes(7)#mgs5 0 5, 5 06i*ic, 
#xmiJifaizt5v&g : 2tfTm.wizb'm.< z&xoiz 

Wi.%t}titzim<r)aU5 0 9ZBf8.l,. Zixb{h&5 0 

9<r>mzBtftzix&ffijm8 0 3 <,z£r>xmmxfxim 

505:««-t4. £tc. tm&l 0(CiJV^TRIfii2 4(C 
W|tQ-r4«[Jiffl<0*D!lg56 0 5. 6 0 6|*3tCi|5|«{C s 

m.jzztitzim<7){h8i; (w?m) zb&l. ztit>a® 

OffllzBtfLZti&VSMm (®*B&) Lz£ixmtt8\tfx 
[0 0 64] Z?Lt:ffiflUZJi^Xi>. &#X,m5 

o. 6onmm-&^*Ti$iMi3.b'tettmiz±£<m5z 



!(7) 00 1 



-2 5 05 68 (P200 1-2 50 5 68A) 



ZbiiX'Zh. 

[ 0 0 6 5 ] m «C» 08fc5rT J: d tc. ##XiIS& 5 
0,60 <|S]0tC<i«P*;tfXjI*&5 OcoX-ffrT) com& 

imzmizmtz&zzbwx'Z. mtfxiz&ttiz* 

[0066] • iMsmmmxit. ^20^955 0 s . 
6 0 8 *tfxm.uwz}5\\x-%<n®Lm*mxxwsL 

-t&XoiZttiiK ^om2coflgS5 0 8. 6 0 8**12 

mixhmi>z#xm3jft<?>Tffi.wizt'm:ix±Mi 

biz**). ##*iii8&50, 60<rm&m£^t:m#x 

**i#i»wrraaw it'** < i&srrs z o t lx t <k 
[0067] ■ ±.immmx'te. ##xiis&5 o . & 

0J8Wte$tfL50 1. 5 03. 60 1, 6 0 3fc#MftfL 
502, 504, 602, 6 0 4 b ZMmWL 1 0£-£:h. 
<?;fc.2»fotS(t. ##XfflSS5 0. 6 05-?-ix-f^2 

oo*bi: UiilS&tc «fc oT8D£-t& &?lz Ltitf. 

xmm 50,60 *zn?tLS(L-(?>ms&iz x ~>m&t& 

ZolzLXiikW 

[0068] ■ ±S&m&®X'\i. m<DAS&507, 

eoi^wmmm^.^ m2<r>&u5os, 6 0 85: 

WiffiJEJTmtf.bLt:pK Ztit>a&5 0 7 , 6 0 7, 5 
0 8, 6 0 8<i^3UdBfffl^KSr^-fS*)(7)RB<c»tl 

■r , mm. & i coQgjj 507, 607 mmmnmtt 

fc, S&2?)fl&508, 6 0 82rBrBoKRJ^i:-rS«t 
[0069] • JJBIdBBIBTIi. «m^M88&^ 

[01] 



40 




ztihi><r>x$>iXt>J:^. 

[Hi ] mmmmcommtm^^mwm. 

[02 ] 0 1 02 - 2tR(d&-9«fl^0fliiBg. 

[113] feffifcttft^S&«e[^aJl®£^J£$ftfcM 

CH4] ««^j»tflWW-*8Biaifclfe*:LT*^ 

[06 ] Ig-ft^l^Jl^lf^SgiSl^&^LT^ 
tUfc*¥ffl0. 

[07] tfxmfrommgMmzijk-tvffim. 

[08] #*^O«j£^IH£^NPBB0. 
[^coiKBj] 

i o-ftis, 20-ms.. 2 2-mmwm. 23-m 
m. 24-mm. so-wmm^mmm^ 50- 
mi#xmj%. 5i-±^. 52-m 6o-b? 
ttM#xm»* 6i-±sss&. 6 501- 

sBKO&StfL 5 0 2-|gl<0^?L. 5 0 3-S&2?) 

5 0 4-3S2<O#B?tfL 5 0 5, 5 0 6 -Efl 
507-^lOflgP. 5 0 8-S&2<oagB. 509 

6 0 l-SfSKO&StfL 6 0 2-IBl^«BR 
?L 6 0 3-m2OJ6StfL 6 0 4-^2C0#^?L. 6 
05, 606-mgP, 607-miCDihU. 608-J& 
2cr>{h&. 7 0-l-fc*?L 7 0 2-»*?L 8 0 0- 
%Mm, 8 0 1-¥ffl. 8 0 2-tt?». 8 0 3-gS 

mm. 9oo-asK», 9oi-¥ff». 902-WF 

31. 



[02] 
20 30 



23 22 34 608 2322 24 




!(8) 001-250568 (P200 1-25056 8A) 




[07] 



[08] 



JP,2001-250568,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l]It is used for a polymer electrolyte fuel cell with which a fuel gas passage and an oxidant gas 
passage for passing fuel gas and oxidant gas to direction which counters are established in the both sides 
on both sides of an electrolyte membrane, In a collecting electrode plate of a polymer electrolyte fuel 
cell with which at least one side of each of said gas passageway is formed in a lamination side with said 
electrolyte membrane, A collecting electrode plate of a polymer electrolyte fuel cell while two or more 
communicating parts which said gas passageway is constituted by two or more channels, and open these 
next door **** channel for free passage are formed, wherein a communicated degree by the 
communicating part is more greatly set up by the downstream of a gas flow direction. 
[Claim 2] A collecting electrode plate of the polymer electrolyte fuel cell according to claim 1 with 
which a downstream portion is formed of a grating groove while an upstream portion is formed of a 
parallel groove as for said gas passageway. 

[Claim 3] A collecting electrode plate of the polymer electrolyte fuel cell according to claim 2 formed in 
linear shape in which said parallel groove does not have a crooked part. 

[Claim 4] A collecting electrode plate of the polymer electrolyte fuel cell according to any one of claims 
1 to 3 set up for a long time than the length L2 in a direction to which a gas flow direction and the length 
[ in / in said gas passageway / a gas flow direction ] LI cross at right angles. 
[Claim 5] A collecting electrode plate of the polymer electrolyte fuel cell according to claim 4 with 
which the length L2 in a direction which intersects perpendicularly with the length LI and a gas flow 
direction in said gas flow direction is set up by having a relation which becomes Ll/L2>2. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the collecting electrode plate of the polymer electrolyte 
fuel cell with which either [ at least ] a fuel gas passage or an oxidant gas passage is formed in a 
lamination side with an electrolyte membrane. 
[0002] 

[Description of the Prior ArtJOne cell (unit cell) is constituted from the solid polymer type fuel cell by 
the electrolyte membrane which consists of solid polymer material, and the reaction electrodes (anode 
and negative pole) provided as sandwiched this electrolyte membrane from both sides. And while 
contacting the fuel gas which contains hydrogen in the negative pole, the oxidant gas which contains 
oxygen in the anode is contacted, He is trying to take out the electrical energy produced when the 
hydrogen ion which passes an electrolyte membrane from the negative pole and moves to the anode, and 
oxygen of the anode carry out a reduction reaction and water is generated from each reaction electrodes. 
[0003]Since the electromotive force which can be taken out only by one unit cell has a limitation, he is 
trying to usually acquire desired electromotive force with a solid polymer type fuel cell by carrying out 
the plural laminates of the member called each unit cell and a collecting electrode plate by turns. This 
collecting electrode plate is formed with electrical conducting materials, such as carbon, and combines 
and has a function which forms the gas passageway for supplying fuel gas and oxidant gas between the 
surfaces of each reaction electrodes besides [ which electrically connects each reaction electrodes ] a 
function. 

[0004]By the way, in a solid polymer type fuel cell, if the moisture content of an electrolyte membrane 
falls, while the ionic conductivity will fall and generation efficiency will fall, when the moisture content 
of an electrolyte membrane increases too much, diffusion of the gas in each reaction electrodes will be 
checked, and decline in generation efficiency will be caused too. For this reason, in a such solid polymer 
type fuel cell, when maintaining predetermined generation efficiency, it is necessary to manage the 
moisture content of an electrolyte membrane appropriately. For example, while a moisture content falls 
by the end side of the electrolyte membrane located in the upstream of the gas passageway when the 
water generated by the reduction reaction moves to the downstream with the gas of a gas passageway, 
When a moisture content increases too much by the other end side of the electrolyte membrane located 
in the downstream, decline in generation efficiency will be caused. 

[0005]Then, while forming the gas passageway formed in each field of a collecting electrode plate by 
two or more parallel grooves so that the former, for example, JP, 10-3201 1,A, may see, what set the flow 
of the gas of an adjacent slot as the direction which counters is known. According to such composition, 
since the average moisture distribution in each gas passageway of a collecting electrode plate becomes 
abbreviated homogeneity in a gas flow direction, the moisture content of an electrolyte membrane 
comes to be maintained appropriately. 

[0006]However, since it is necessary to make the flow of the gas of the adjacent parallel groove formed 
in the same field counter mutually, avoiding complication of the gas passageway in a collecting 
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electrode plate in such composition, cannot be finished. Then, it is possible to pass the fuel gas of the 
fuel gas passage formed in one field of a collecting electrode plate, and the oxidant gas of the oxidant 
gas passage formed in the field of the opposite hand to the direction which counters mutually. 
[0007] While the downstream portion of the fuel gas passage where the moisture content of gas 
increases, and the upstream portion of the oxidant gas passage whose moisture content decreases come 
to be located in both sides on both sides of an electrolyte membrane in such composition, The upstream 
portion of the fuel gas passage whose moisture content decreases, and the downstream portion of the 
oxidant gas passage where a moisture content increases come to be located in both sides on both sides of 
an electrolyte membrane. Therefore, without causing complication of the composition of each gas 
passageway, total of the moisture content supplied to an electrolyte membrane from the gas of each gas 
passageway, respectively can be maintained to approximately regulated in a gas flow direction, and the 
moisture content of the electrolyte membrane can be adjusted in optimum dose. 
[0008] 

[Problem(s) to be Solved by the Invention]However, when it is made to make the gas flow of fuel gas 
and oxidant gas counter in this way, the following inconvenience will arise about the gas in each gas 
passageway flowing. 

[0009]That is, while the water generated by the reduction reaction by the anode side moves to the 
downstream of an oxidant gas passage with oxidant gas, the produced water which carried out back- 
diffusion of gas to the negative pole side through the electrolyte membrane from the anode side comes 
to move to the downstream of a fuel gas passage with fuel gas. And by movement of such moisture, by 
the downstream portion of each gas passageway, the concentration of the moisture contained in gas may 
rise too much, the moisture may liquefy, and each gas passageway may be closed. As a result, the flow 
of the gas in each gas passageway will come to be checked, and decline in generation efficiency will be 
caused. 

[0010]this invention is made in view of such the conventional actual condition, and comes out. It is in 
the purpose suppressing that the blockade by the moisture liquefied to the downstream portion of** 
occurs, and providing the collecting electrode plate of the polymer electrolyte fuel cell which can 
maintain good generation efficiency. 

[0011] 

[Means for Solving the Problem] A means for attaining the above-mentioned purpose and its operation 
effect are indicated below. It is used for a polymer electrolyte fuel cell with which a fuel gas passage and 
an oxidant gas passage for passing fuel gas and oxidant gas in the invention according to claim 1 to 
direction which counters are established in the both sides on both sides of an electrolyte membrane, In a 
collecting electrode plate of a polymer electrolyte fuel cell with which at least one side of each of said 
gas passageway is formed in a lamination side with said electrolyte membrane, Said gas passageway is 
constituted by two or more channels, and while two or more communicating parts which open these next 
door **** channel for free passage are formed, a communicated degree by the communicating part is 
more greatly set up by the downstream of a gas flow direction. 

[00 12] According to composition indicated to above-mentioned claim 1, moisture contained in gas of a 
gas passageway increases like a downstream portion of the gas passageway, but. Since a communicated 
degree of a communicating part which opens for free passage a channel which adjoins each other in this 
downstream portion is set up greatly relatively, diffusion of gas is promoted in this communicating part, 
and liquefaction of moisture contained in the gas comes to be controlled. 

[0013]On the other hand, in an upstream portion of a gas passageway, since a communicated degree of 
the above-mentioned communicating part is set up small relatively, diffusion of superfluous gas comes 
to be controlled. Therefore, a fall of a gas flow rate is suppressed and equalization of a presentation of 
gas in contact with an electrolyte membrane comes to be attained. 

[00 14] As a result, according to the above-mentioned composition, it can suppress that a blockade by 
moisture liquefied to a downstream portion of a gas passageway occurs, and good generation efficiency 
can be maintained now. 
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[0015]Like the above-mentioned composition, in order for the downstream of a gas flow direction to set 
up a communicated degree of a communicating part more greatly, the downstream sets up formation 
density of a communicating part more greatly, or composition that the downstream sets up free passage 
area of a communicating part more greatly can be adopted, for example. 

[0016]Said gas passageway can also be materialized as composition that a downstream portion is formed 
of a grating groove while an upstream portion is formed of a parallel groove so that an invention 
indicated to claim 1 may be indicated to claim 2. 

[0017]In a collecting electrode plate of a polymer electrolyte fuel cell which the invention according to 
claim 3 indicated to claim 2, said parallel groove supposes that it is what is formed in linear shape 
without a crooked part. 

[00 18] According to the above-mentioned composition, in an upstream portion of a gas passageway, as 
compared with a case where a grating groove constitutes the gas passageway, for example, surface area 
in contact with gas of an electrolyte membrane becomes small, and a total amount of moisture away held 
from an electrolyte membrane by gas which flows through a gas passageway decreases. Flow resistance 
at the time of gas passing an upstream portion of a gas passageway also comes to fall. Therefore, while 
being able to control that a moisture content of a portion located in the upstream of a gas passageway in 
an electrolyte membrane, respectively falls superfluously and being able to maintain good generation 
efficiency, pressure loss at the time of gas passing a gas passageway can be reduced. 
[0019]In the invention according to claim 4, said gas passageway supposes that the length LI in a gas 
flow direction is what is set up for a long time than the length L2 in a direction which intersects 
perpendicularly with a gas flow direction in a collecting electrode plate of the polymer electrolyte fuel 
cell according to any one of claims 1 to 3. 

[0020]By setting up the length LI in a gas flow direction of a gas passageway for a long time than the 
length L2 in a direction which intersects perpendicularly with the gas flow direction according to the 
above-mentioned composition, Can raise the rate of flow of gas in a gas passageway, a presentation of 
gas in contact with an electrolyte membrane can be made to equalize, and good generation efficiency 
can be secured now. 

[0021]In [ so that according to the invention according to claim 5 ] a collecting electrode plate of the 
polymer electrolyte fuel cell according to claim 4, By adopting composition that the length L2 in a 
direction which intersects perpendicularly with the length LI and a gas flow direction in said gas flow 
direction is what has a becoming relation and is set up Ll/L2>2, a operation effect by invention 
indicated to above-mentioned claim 4 can be made much more remarkable. 
[0022] 

[Embodiment of the Invention]Hereafter, one embodiment of this invention is described with reference 
to drawing 1 - drawing 6 . Drawing 1 shows the strabism structure of the polymer electrolyte fuel cell 30 
where the collecting electrode plate 10 concerning this embodiment is used. 
[0023]As shown in drawing 1 , the fuel cell 30 is provided with the substrate 20 and the collecting 
electrode plate 10 which were laminated by turns, and the side plate 40 of the couple which sandwiches 
the layered product which consists of these substrates 20 and the collecting electrode plate 10 from both 
sides, and is constituted. 

[0024] Drawing 2 is parallel to the section structure of the above-mentioned layered product which met 
two to 2 line of drawing j, i.e., the gas flow direction of each gas passagewaies 50 and 60 mentioned 
later, and shows the section structure along the flat surface which extends in the laminating direction of 
the substrate 20 and the collecting electrode plate 10. 

[0025] As shown in the drawing 2 . it has the substrate 20 with the reaction electrodes (the negative pole 
23 and anode 24) which sandwich the electrolyte membrane 22 and this electrolyte membrane 22 from 
both sides, and it is constituted. In the moderate damp or wet condition, the electrolyte membrane 22 
shows ion conductivity, for example, is formed with polymer materials, such as fluororesin. The reaction 
electrodes 23 and 24 are formed of carbon fiber including the catalyst of platinum etc. 
[0026]On the other hand, the collecting electrode plate 10 is formed in rectangular plate shape with 
electrical conducting materials, such as carbon. This collecting electrode plate 10 combines and has a 
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function which forms the gas passagewaies 50 and 60 for supplying fuel gas and oxidant gas between 
the surfaces of each reaction electrodes 23 and 24 besides [ which electrically connects each reaction 
electrodes 23 and 24 ] a function. 

[0027]In this collecting electrode plate 10, while counters with the negative pole 23 among the above- 
mentioned reaction electrodes 23 and 24, and drawing 3 shows the lamination side. As shown in the 
figure, the fuel gas passage 50 for passing fuel gas, such as hydrogen gas, is formed in this lamination 
side. Drawing 5 shows the lamination side of the anode 24 and another side which counters among the 
above-mentioned reaction electrodes 23 and 24 in the collecting electrode plate 10. As shown in the 
figure, in the collecting electrode plate 10, the oxidant gas passage 60 for passing oxidant gas, such as 
air, is formed in the anode 24 and the lamination side which counters. 

[0028] As shown in these each figure, in the end part (it is [ in / on drawing 3 a nd / a right end section 
and drawing 5 ] a left edge part) of the collecting electrode plate 10. While the 1st air supplying opening 
501 and 2nd air supplying opening 503 for supplying fuel gas to the fuel gas passage 50 are formed, in 
the position which adjoins these each air supplying opening 501,503, respectively. The 1st exhaust hole 
602 and 2nd exhaust hole 604 for discharging oxidant gas from the oxidant gas passage 60 are formed. 
[0029]On the other hand, to the other end (it is [ in / on drawing 3 and / a left edge part and drawing 5 ] 
a right end section) of the collecting electrode plate 10. While the 1st exhaust hole 502 and 2nd exhaust 
hole 504 for discharging fuel gas from the fuel gas passage 50 are formed, in the position which adjoins 
these each exhaust hole 502,504, respectively. The 1st air supplying opening 601 and 2nd air supplying 
opening 603 for supplying oxidant gas to the oxidant gas passage 60 are formed. 
[0030] Thus, each air supplying opening 501,503 of the fuel gas passage 50, each air supplying opening 
601,603 of the oxidant gas passage 60, and each exhaust hole 502,504 of the fuel gas passage 50 and 
each exhaust hole 602,604 of the oxidant gas passage 60, Since it is formed in the end of the opposite 
hand of the collecting electrode plate 10, respectively, as an arrow shows to drawing 2. respectively, in 
each gas passagewaies 50 and 60, fuel gas and oxidant gas counter mutually substantially, and come to 
flow for reverse. 

[0031] And by setting up the flow direction of the gas in each gas passagewaies 50 and 60 for reverse in 
this way, Total of the moisture content supplied to the electrolyte membrane 22, respectively serves as 
approximately regulated from fuel gas and oxidant gas in the gas flow direction of each gas 
passagewaies 50 and 60, and the moisture content of the electrolyte membrane 22 comes to be 
maintained by optimum dose. 

[0032]In the collecting electrode plate 10, the water supply hole 701 for supplying cooling water to the 
cooling water passage (graphic display abbreviation) formed in the inside of the collecting electrode 
plate 10 is formed between the 1st exhaust hole 602 for oxidant gas passage 60, and the 2nd air 
supplying opening 503 for fuel gas passage 50. Between the 2nd air supplying opening 603 for oxidant 
gas passage 60, and the 1st exhaust hole 502 for fuel gas passage 50, the drain hole 702 for discharging 
cooling water from the above-mentioned cooling water passage is formed. 

[003 3] On the other hand, in the state where the substrate 20 laminated with the collecting electrode plate 
10, the hole (graphic display abbreviation) is formed in each holes 501-504,601-604, and 701,702 of the 
collecting electrode plate 10, and a corresponding position, respectively. In the state where the collecting 
electrode plate 10 and the substrate 20 were laminated, the holes 501-504,601-604 and 701,702 
comrades which were formed in the position to which the collecting electrode plate 10 corresponds, 
respectively come to be opened for free passage through the hole formed in this substrate 20. 
[0034] As shown in drawing 3 , as the 1st air supplying opening 501 and 1st exhaust hole 502 for fuel gas 
passage 50 are connected with the negative pole 23 and the lamination side which counters, the crevice 
505 is formed in it in the collecting electrode plate 10. Similarly, in the collecting electrode plate 10, as 
the 2nd air supplying opening 503 and 2nd exhaust hole 504 for fuel gas passage 50 are connected with 
the negative pole 23 and the lamination side which counters, another crevice 506 is formed in it along 
with the above-mentioned crevice 505. 

[0035][ in these each crevice 505,506 ] to the upstream in the position of each air supplying opening 
501,503 slippage, i.e., the substantial gas flow direction of the fuel gas passage 50, (in drawing 3 . it is a 
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longitudinal direction). The 1st heights 507 of the rectangular shape in section prolonged along the gas 
flow direction separate a fixed interval, and are formed. [ two or more ] 

[0036]On the other hand, [ in each crevice 505,506 ], in the position of each exhaust hole 502,504 
slippage, i.e., the downstream in a gas flow direction. The 2nd heights 508 that make the shape of a 
section square are located on the same straight line as each 1st heights 507, and a respectively fixed 
interval is separated in a gas flow direction and the direction, and the direction that intersects 
perpendicularly, and more than one are formed. 

[0037] All, in the state where the collecting electrode plate 10 and the substrate 20 were laminated, these 
1st heights 507 and the 2nd heights 508 touch the negative pole 23 of the substrate 20, as shown in 
drawing 2 . 

[003 8] And the circulating groove 800 for passing fuel gas by the 1st heights 507 and 2nd heights 508 is 
formed in each crevice 505,506, and the fuel gas passage 50 is constituted by these each circulating 
groove 800. This fuel gas passage 50 is set up for a long time than the length L2 (refer to drawing 3 ) in 
the direction to which that gas flow direction and the length LI (refer to drawing 3 ) in a gas flow 
direction cross at right angles. In detail, these each length LI and L2 are set up, respectively so that the 
relation which becomes Ll/L2>2 may be materialized. 

[0039]As shown in drawing 4 . the above-mentioned circulating groove 800 is constituted by the parallel 
groove 801 formed between each 1st heights 507, and the grating groove 802 formed between each 2nd 
heights 508. This parallel groove 801 has linear shape without a crooked part, and is located in the 
upstream in a gas flow direction. On the other hand, the grating groove 802 is located in the downstream 
in a gas flow direction. 

[0040]In each crevice 505,506, two or more linear shape channels (henceforth a "mainstream way") 51 
are formed of the portion and the parallel groove 801 which extend in a gas flow direction in the grating 
groove 802. And the these next door **** mainstream way 51 is mutually opened for free passage by 
the channel (henceforth a "communicating path") 52 formed of the portion prolonged in the direction 
which intersects perpendicularly with a gas flow direction in the grating groove 802. Since the grating 
groove 802 is formed in each crevice 505,506 only at the downstream of the gas flow direction, as for 
the communicating path 52, the way of the downstream is greatly set up for the formation density to the 
upstream. That is, the communicated degree of the mainstream way 51 by this communicating path 52 is 
relatively set up greatly like the downstream. 

[0041] As shown in drawing 5 . as the 1st air supplying opening 601 and 1st exhaust hole 602 
corresponding to the oxidant gas passage 60 are connected with the anode 24 and the lamination side 
which counters, the crevice 605 is formed in it in the collecting electrode plate 10. Similarly, in the 
collecting electrode plate 10, as the 2nd air supplying opening 603 and 2nd exhaust hole 604 
corresponding to the oxidant gas passage 60 are connected with the anode 24 and the lamination side 
which counters, another crevice 606 is formed in it along with the above-mentioned crevice 606. 
[0042] [ in these each crevice 605,606 ] to the upstream in the position of each air supplying opening 
601,603 slippage, i.e., the substantial gas flow direction of the oxidant gas passage 60, (in drawing 5 , it 
is a longitudinal direction). The 1st heights 607 of the rectangular shape in section prolonged along the 
gas flow direction separate a fixed interval, and are formed. [ two or more ] 
[0043]On the other hand, [ in each crevice 605,606 ], in the position of each exhaust hole 602,604 
slippage, i.e., the downstream in a gas flow direction. The 2nd heights 608 that make the shape of a 
section square are located on the same straight line as each 1 st heights 607 of the above, and a 
respectively fixed interval is separated in a gas flow direction and the direction, and the direction that 
intersects perpendicularly, and more than one are formed. 

[0044] All, in the state where the collecting electrode plate 10 and the substrate 20 were laminated, these 
1st heights 607 and the 2nd heights 608 touch the anode 24 of the substrate 20, as shown in drawing 2 . 
[0045] And the circulating groove 900 for passing oxidant gas by the 1st heights 607 and 2nd heights 
608 is formed in each crevice 605,606. This circulating groove 900 has the circulating groove 800 which 
constitutes the above-mentioned fuel gas passage 50 in the circumference of the medial axis C of the 
collecting electrode plate 10 prolonged in the direction which intersects perpendicularly with the flow of 
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gas (refer to drawing 5 ). and the same symmetrical shape. 

[0046]The oxidant gas passage 60 is constituted by each circulating groove 900. In this oxidant gas 
passage 60, the length L2 (refer to drawing 5) in the direction to which that gas flow direction and the 
length LI (refer to drawing 5 ) in a gas flow direction cross at right angles is set up like the above- 
mentioned fuel gas passage 50 for a long time than twice (L2x2). In detail, these each length LI and L2 
are set up, respectively so that the relation which becomes Ll/L2>2 may be materialized. Thus, by 
having the above-mentioned relation and setting up the length LI of each gas passagewaies 50 and 60 of 
the collecting electrode plate 10, and L2, shape of the fuel cell 30 can be made into flat shape, and it also 
becomes possible to carry the fuel cell 30 in narrow space, such as an under floor of vehicles. 
[0047] As shown in drawing 6 . the above-mentioned circulating groove 900 is constituted by the parallel 
groove 901 formed between each 1st heights 607, and the grating groove 902 formed between each 2nd 
heights 608. This parallel groove 901 has linear shape without a crooked part, and is located in the 
upstream in a gas flow direction. On the other hand, the grating groove 902 is located in the downstream 
in a gas flow direction. 

[0048]In each crevice 605,606, two or more linear shape channels (henceforth a "mainstream way") 61 
are formed of the portion and the parallel groove 901 which extend in a gas flow direction in the grating 
groove 902. And the these next door **** mainstream way 61 is mutually opened for free passage by 
the channel (henceforth a "communicating path") 62 formed of the portion prolonged in the direction 
which intersects perpendicularly with a gas flow direction in the grating groove 902. Since the grating 
groove 902 is formed in each crevice 605,606 only at the downstream of the gas flow direction, as for 
the communicating path 62, the way of the downstream is greatly set up for the formation density to the 
upstream. That is, the communicated degree of the mainstream way 61 by this communicating path 62 is 
relatively set up greatly like the downstream. 

[0049]Next, in the collecting electrode plate 10 constituted as mentioned above, it explains that the fuel 
gas in each gas passageway 50 and 60 and oxidant gas flow. After fuel gas is introduced in each crevice 
505,506 through each air supplying opening 501,503 for fuel gas passage 50, it passes through each 
parallel groove 801, and comes to flow into the downstream. After being similarly introduced in each 
crevice 605,606 through each air supplying opening 601,603 for oxidant gas passage 60 about oxidant 
gas, it passes through each parallel groove 901, and comes to flow into the downstream. 
[0050]Thus, the fuel gas which moved each parallel groove 801 to the downstream is discharged 
through each exhaust hole 502,504, after passing the grating groove 802 further. After passing the 
grating groove 902 from each parallel groove 801 similarly about oxidant gas, it is discharged through 
each exhaust hole 602,604. 

[0051]Therefore, as the arrow A shows to drawing 4 . in the mainstream way 51 of the fuel gas passage 
50. As the substantial flow of the fuel gas which goes to each exhaust hole 502,504 from each air 
supplying opening 501,503 comes to be formed and the arrow A shows to drawing 6 , The substantial 
flow of the oxidant gas which goes to each exhaust hole 602,604 from each air supplying opening 
601,603 comes to be formed in the mainstream way 61 of the oxidant gas passage 60. 
[0052] With the flow of the substantial gas in each such mainstream ways 51 and 61, in addition, since 
the communicating paths 52 and 62 which open the adjacent mainstream ways 51 and 61 for free 
passage are formed in each gas passagewaies 50 and 60, As the arrow B shows to drawing 4 and 
drawing 6 . it comes to diffuse a part of gas in the direction which intersects perpendicularly with the 
substantial flow direction of gas through these communicating paths 52 and 62. 
[0053]That communicated degree is relatively set up for the downstream greatly, these communicating 
paths 52 and 62 are hurt, in the downstream portion of each gas passagewaies 50 and 60, in these 
communicating paths 52 and 62, diffusion of gas will come to be promoted more, and liquefaction of the 
moisture contained in the gas will be controlled. On the other hand, in the upstream portion of each gas 
passagewaies 50 and 60, since the communicated degree of the communicating paths 52 and 62 is set up 
small relatively, superfluous diffusion comes to be controlled. Therefore, the fall of a gas flow rate is 
suppressed and equalization of a presentation of gas in contact with each reaction electrodes comes to be 
attained. 
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[0054] As a result, it is controlled that the blockade by the moisture liquefied to the downstream portion 
of each gas passagewaies 50 and 60 occurs, and good generation efficiency comes to be maintained. The 
upstream portion of each gas passagewaies 50 and 60, Since it is formed of the linear shape parallel 
groove 801,901 without a crooked part, for example as compared with a grating groove etc., the surface 
area in contact with the gas of the electrolyte membrane 22 becomes small, and the total amount of the 
moisture away held from the electrolyte membrane 22 by the gas which flows through each gas 
passagewaies 50 and 60 decreases. The flow resistance at the time of gas passing the upstream portion of 
each gas passagewaies 50 and 60 also comes to fall. 

[0055]As a result, while it is suppressed that the moisture content of the portion located in the upstream 
of each gas passagewaies 50 and 60 in the electrolyte membrane 22 falls superfluously and good 
generation efficiency is maintained, reduction of the pressure loss at the time of gas passing each gas 
passagewaies 50 and 60 comes to be achieved. 

[0056] Since each gas passagewaies 50 and 60 are set up for a long time than the length L2 in the 
direction to which a gas flow direction and the length LI in a gas flow direction cross at right angles, 
The rate of flow of the gas in each gas passagewaies 50 and 60 is raised, the presentation of the gas in 
contact with each reaction electrodes 23 and 24 equalizes, and good generation efficiency comes to be 
secured. 

[0057]Especially the improvement in such generation efficiency is checked by experiment according 

[ becoming much more remarkable by having and setting up the relation which becomes Ll/L2>2 about 

the length LI in the gas flow direction of each gas passagewaies 50 and 60 and the length L2 in the 

direction which intersects perpendicularly with the gas flow direction ] to an artificer. 

[0058]As explained above, according to this embodiment, the following operation effects come to be 

obtained. 

(1) While forming the communicating paths 52 and 62 which open for free passage the mainstream ways 
5 1 and 61 where each gas passagewaies 50 and 60 adjoin each other, It can suppress that the blockade 
by the moisture liquefied to the downstream portion of each gas passagewaies 50 and 60 occurs, and 
good generation efficiency can be maintained now because the downstream set up relatively the 
communicated degree of the mainstream ways 51 and 61 by the communicating paths 52 and 62 greatly. 

[0059](2) The upstream portion of each gas passagewaies 50 and 60 by having made it form by the 
linear shape parallel groove 801,901 without a crooked part. While being able to control that the 
moisture content of the portion located in the upstream of each gas passagewaies 50 and 60 in the 
electrolyte membrane 22 falls superfluously and being able to maintain good generation efficiency, the 
pressure loss at the time of gas passing each gas passagewaies 50 and 60 can be reduced. 
[0060](3) By having set up the length LI in the gas flow direction of each gas passagewaies 50 and 60 
for a long time than the length L2 in the direction which intersects perpendicularly with the gas flow 
direction, the presentation of the gas in contact with each reaction electrodes 23 and 24 can be made to 
equalize, and good generation efficiency can be secured now. 

[0061 ](4) The operation effect of the above (3) can be made much more remarkable by having a relation 
which becomes Ll/L2>2 especially about each length LI of each gas passagewaies 50 and 60, and L2, 
and having made it set up. 

[0062](5) In addition, the circulating groove 800 which constitutes the fuel gas passage 50, and the 
circulating groove 900 which constitutes the oxidant gas passage 60 are written with symmetrical 
identical shape to the circumference of the medial axis C of the collecting electrode plate 10 prolonged 
in the direction which intersects perpendicularly with a gas flow direction, When laminating the 
collecting electrode plate 10 and the substrate 20, the work which distinguishes the field in which the 
fuel gas passage 50 was formed in the collecting electrode plate 10, and the field in which the oxidant 
gas passage 60 was formed becomes unnecessary. Therefore, the workability at the time of laminating 
the collecting electrode plate 10 and the substrate 20 can be raised now. 

[0063]The collecting electrode plate concerning the embodiment described above can also change 
composition as follows. 
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- As shown in drawing 7 or drawing 8 , in each crevice 505,506 of the lamination side which counters the 
negative pole 23 in the collecting electrode plate 10, The length in a gas flow direction constitutes the 
fuel gas passage 50 by the circulating groove 803 which forms two or more heights 509 set up so that 
the downstream might become short, and is formed among these heights 509. Similarly in each crevice 
605,606 of the lamination side which counters the anode 24 in the collecting electrode plate 10, The 
length in a gas flow direction constitutes the oxidant gas passage 60 by the circulating groove (graphic 
display abbreviation) which forms two or more heights (graphic display abbreviation) set up so that the 
downstream might become short, and is formed among these heights. 

[0064] Also by such composition, the downstream can set up relatively the communicated degree of each 
gas passagewaies 50 and 60 greatly, and a operation effect equivalent to the above-mentioned 
embodiment can be obtained. 

[0065]As especially shown in drawing 8 , diffusion of gas can be further promoted by shifting the 
position of the free passage portion of each gas passagewaies 50 and 60 (only the fuel gas passage 50 is 
shown in the figure) in a gas flow direction, and liquefaction of the moisture contained in the gas can be 
controlled now. 

[0066]- Although a fixed interval is separated in a gas flow direction and the 2nd heights 508,608 were 
allocated in the above-mentioned embodiment, When the interval in which these 2nd heights 508,608 
are allocated is expanded as the downstream of a gas flow direction and the downstream enlarges free 
passage area of the above-mentioned communicating paths 52 and 62, it may be made for the 
downstream of the gas flow direction to set up more greatly the communicated degree of each gas 
passagewaies 50 and 60, 

[0067]- Although it provides each gas passageway 50, and two the air supplying openings 
501,503,601,603 and the exhaust holes 502,504,602,604 for 60 at a time in the collecting electrode plate 
10, respectively and two independent passages constituted each gas passagewaies 50 and 60 from the 
above-mentioned embodiment, respectively, It may be made to carry out **** composition of each gas 
passagewaies 50 and 60 at a respectively single passage. 

[0068]- In the above-mentioned embodiment, although the 2nd heights 508,608 were made rectangular 
shape in section with the shape of a section square, the 1st heights 507,607, these heights 
507,607,508,608 have such sectional shape — it is not restricted, for example, may be made to make the 
2nd heights 508,608 the shape of an elliptical cross section for the 1st heights 507,607 with section 
round shape. 

[0069]- Although the above-mentioned embodiment showed the example of the collecting electrode 
plate with which the both sides of a fuel gas passage and an oxidant gas passage are formed, as for the 
collecting electrode plate, only one side may be formed among these each gas passageway. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention]This invention relates to the collecting electrode plate of the polymer electrolyte 
fuel cell with which either [ at least ] a fuel gas passage or an oxidant gas passage is formed in a 
lamination side with an electrolyte membrane. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior ArtjOne cell (unit cell) is constituted from the solid polymer type fuel cell by 
the electrolyte membrane which consists of solid polymer material, and the reaction electrodes (anode 
and negative pole) provided as sandwiched this electrolyte membrane from both sides. And while 
contacting the fuel gas which contains hydrogen in the negative pole, the oxidant gas which contains 
oxygen in the anode is contacted, He is trying to take out the electrical energy produced when the 
hydrogen ion which passes an electrolyte membrane from the negative pole and moves to the anode, and 
oxygen of the anode carry out a reduction reaction and water is generated from each reaction electrodes. 
[0003]Since the electromotive force which can be taken out only by one unit cell has a limitation, he is 
trying to usually acquire desired electromotive force with a solid polymer type fuel cell by carrying out 
the plural laminates of the member called each unit cell and a collecting electrode plate by turns. This 
collecting electrode plate is formed with electrical conducting materials, such as carbon, and combines 
and has a function which forms the gas passageway for supplying fuel gas and oxidant gas between the 
surfaces of each reaction electrodes besides [ which electrically connects each reaction electrodes ] a 
function. 

[0004]By the way, in a solid polymer type fuel cell, if the moisture content of an electrolyte membrane 
falls, while the ionic conductivity will fall and generation efficiency will fall, when the moisture content 
of an electrolyte membrane increases too much, diffusion of the gas in each reaction electrodes will be 
checked, and decline in generation efficiency will be caused too. For this reason, in a such solid polymer 
type fuel cell, when maintaining predetermined generation efficiency, it is necessary to manage the 
moisture content of an electrolyte membrane appropriately. For example, while a moisture content falls 
by the end side of the electrolyte membrane located in the upstream of the gas passageway when the 
water generated by the reduction reaction moves to the downstream with the gas of a gas passageway, 
When a moisture content increases too much by the other end side of the electrolyte membrane located 
in the downstream, decline in generation efficiency will be caused. 

[0005]Then, while forming the gas passageway formed in each field of a collecting electrode plate by 
two or more parallel grooves so that the former, for example, JP, 10-3201 1,A, may see, what set the flow 
of the gas of an adjacent slot as the direction which counters is known. According to such composition, 
since the average moisture distribution in each gas passageway of a collecting electrode plate becomes 
abbreviated homogeneity in a gas flow direction, the moisture content of an electrolyte membrane 
comes to be maintained appropriately. 

[0006]However, since it is necessary to make the flow of the gas of the adjacent parallel groove formed 
in the same field counter mutually, avoiding complication of the gas passageway in a collecting 
electrode plate in such composition, cannot be finished. Then, it is possible to pass the fuel gas of the 
fuel gas passage formed in one field of a collecting electrode plate, and the oxidant gas of the oxidant 
gas passage formed in the field of the opposite hand to the direction which counters mutually. 
[0007]While the downstream portion of the fuel gas passage where the moisture content of gas 
increases, and the upstream portion of the oxidant gas passage whose moisture content decreases come 
to be located in both sides on both sides of an electrolyte membrane in such composition, The upstream 
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portion of the fuel gas passage whose moisture content decreases, and the downstream portion of the 
oxidant gas passage where a moisture content increases come to be located in both sides on both sides of 
an electrolyte membrane. Therefore, without causing complication of the composition of each gas 
passageway, total of the moisture content supplied to an electrolyte membrane from the gas of each gas 
passageway, respectively can be maintained to approximately regulated in a gas flow direction, and the 
moisture content of the electrolyte membrane can be adjusted in optimum dose. 



[Translation done.] 



http://www4.ipdl. inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ipd... 5/2/2008 



JP,2001-250568,A [TECHNICAL PROBLEM] 



Page 1 of 1 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]However, when it is made to make the gas flow of fuel gas 
and oxidant gas counter in this way, the following inconvenience will arise about the gas in each gas 
passageway flowing. 

[0009]That is, while the water generated by the reduction reaction by the anode side moves to the 
downstream of an oxidant gas passage with oxidant gas, the produced water which carried out back- 
diffusion of gas to the negative pole side through the electrolyte membrane from the anode side comes 
to move to the downstream of a fuel gas passage with fuel gas. And by movement of such moisture, by 
the downstream portion of each gas passageway, the concentration of the moisture contained in gas may 
rise too much, the moisture may liquefy, and each gas passageway may be closed. As a result, the flow 
of the gas in each gas passageway will come to be checked, and decline in generation efficiency will be 
caused. 

[0010]this invention is made in view of such the conventional actual condition, and comes out. It is in 
the purpose suppressing that the blockade by the moisture liquefied to the downstream portion of** 
occurs, and providing the collecting electrode plate of the polymer electrolyte fuel cell which can 
maintain good generation efficiency. 
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MEANS 

[Means for Solving the Problem] A means for attaining the above-mentioned purpose and its operation 
effect are indicated below. It is used for a polymer electrolyte fuel cell with which a fuel gas passage and 
an oxidant gas passage for passing fuel gas and oxidant gas in the invention according to claim 1 to 
direction which counters are established in the both sides on both sides of an electrolyte membrane, In a 
collecting electrode plate of a polymer electrolyte fuel cell with which at least one side of each of said 
gas passageway is formed in a lamination side with said electrolyte membrane, Said gas passageway is 
constituted by two or more channels, and while two or more communicating parts which open these next 
door **** channel for free passage are formed, a communicated degree by the communicating part is 
more greatly set up by the downstream of a gas flow direction, 

[00 12] According to composition indicated to above-mentioned claim 1, moisture contained in gas of a 
gas passageway increases like a downstream portion of the gas passageway, but. Since a communicated 
degree of a communicating part which opens for free passage a channel which adjoins each other in this 
downstream portion is set up greatly relatively, diffusion of gas is promoted in this communicating part, 
and liquefaction of moisture contained in the gas comes to be controlled. 

[0013]On the other hand, in an upstream portion of a gas passageway, since a communicated degree of 
the above-mentioned communicating part is set up small relatively, diffusion of superfluous gas comes 
to be controlled. Therefore, a fall of a gas flow rate is suppressed and equalization of a presentation of 
gas in contact with an electrolyte membrane comes to be attained. 

[00 14] As a result, according to the above-mentioned composition, it can suppress that a blockade by 
moisture liquefied to a downstream portion of a gas passageway occurs, and good generation efficiency 
can be maintained now. 

[0015]Like the above-mentioned composition, in order for the downstream of a gas flow direction to set 
up a communicated degree of a communicating part more greatly, the downstream sets up formation 
density of a communicating part more greatly, or composition that the downstream sets up free passage 
area of a communicating part more greatly can be adopted, for example. 

[00 16] Said gas passageway can also be materialized as composition that a downstream portion is formed 
of a grating groove while an upstream portion is formed of a parallel groove so that an invention 
indicated to claim 1 may be indicated to claim 2. 

[0017]In a collecting electrode plate of a polymer electrolyte fuel cell which the invention according to 
claim 3 indicated to claim 2, said parallel groove supposes that it is what is formed in linear shape 
without a crooked part. 

[001 8] According to the above-mentioned composition, in an upstream portion of a gas passageway, as 
compared with a case where a grating groove constitutes the gas passageway, for example, surface area 
in contact with gas of an electrolyte membrane becomes small, and a total amount of moisture away held 
from an electrolyte membrane by gas which flows through a gas passageway decreases. Flow resistance 
at the time of gas passing an upstream portion of a gas passageway also comes to fall. Therefore, while 
being able to control that a moisture content of a portion located in the upstream of a gas passageway in 
an electrolyte membrane, respectively falls superfluously and being able to maintain good generation 
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efficiency, pressure loss at the time of gas passing a gas passageway can be reduced. 
[0019]In the invention according to claim 4, said gas passageway supposes that the length LI in a gas 
flow direction is what is set up for a long time than the length L2 in a direction which intersects 
perpendicularly with a gas flow direction in a collecting electrode plate of the polymer electrolyte fuel 
cell according to any one of claims 1 to 3. 

[0020]By setting up the length LI in a gas flow direction of a gas passageway for a long time than the 
length L2 in a direction which intersects perpendicularly with the gas flow direction according to the 
above-mentioned composition, Can raise the rate of flow of gas in a gas passageway, a presentation of 
gas in contact with an electrolyte membrane can be made to equalize, and good generation efficiency 
can be secured now. 

[0021]In [ so that according to the invention according to claim 5 ] a collecting electrode plate of the 
polymer electrolyte fuel cell according to claim 4, By adopting composition that the length L2 in a 
direction which intersects perpendicularly with the length LI and a gas flow direction in said gas flow 
direction is what has a becoming relation and is set up Ll/L2>2, a operation effect by invention 
indicated to above-mentioned claim 4 can be made much more remarkable. 
[0022] 

[Embodiment of the Invention] Hereafter, one embodiment of this invention is described with reference 
to drawing I - drawing 6 . Drawing 1 shows the strabism structure of the polymer electrolyte fuel cell 30 
where the collecting electrode plate 10 concerning this embodiment is used. 
[0023] As shown in drawing 1, the fuel cell 30 is provided with the substrate 20 and the collecting 
electrode plate 10 which were laminated by turns, and the side plate 40 of the couple which sandwiches 
the layered product which consists of these substrates 20 and the collecting electrode plate 10 from both 
sides, and is constituted. 

[0024] Drawing 2 is parallel to the section structure of the above-mentioned layered product which met 
two to 2 line of drawing 1 . i.e., the gas flow direction of each gas passagewaies 50 and 60 mentioned 
later, and shows the section structure along the flat surface which extends in the laminating direction of 
the substrate 20 and the collecting electrode plate 10. 

[0025]As shown in the drawing 2, it has the substrate 20 with the reaction electrodes (the negative pole 
23 and anode 24) which sandwich the electrolyte membrane 22 and this electrolyte membrane 22 from 
both sides, and it is constituted. In the moderate damp or wet condition, the electrolyte membrane 22 
shows ion conductivity, for example, is formed with polymer materials, such as fluororesin. The reaction 
electrodes 23 and 24 are formed of carbon fiber including the catalyst of platinum etc. 
[0026]On the other hand, the collecting electrode plate 10 is formed in rectangular plate shape with 
electrical conducting materials, such as carbon. This collecting electrode plate 10 combines and has a 
function which forms the gas passagewaies 50 and 60 for supplying fuel gas and oxidant gas between 
the surfaces of each reaction electrodes 23 and 24 besides [ which electrically connects each reaction 
electrodes 23 and 24 ] a function. 

[0027]In this collecting electrode plate 10, while counters with the negative pole 23 among the above- 
mentioned reaction electrodes 23 and 24, and drawing 3 shows the lamination side. As shown in the 
figure, the fuel gas passage 50 for passing fuel gas, such as hydrogen gas, is formed in this lamination 
side. Drawing 5 shows the lamination side of the anode 24 and another side which counters among the 
above-mentioned reaction electrodes 23 and 24 in the collecting electrode plate 10. As shown in the 
figure, in the collecting electrode plate 10, the oxidant gas passage 60 for passing oxidant gas, such as 
air, is formed in the anode 24 and the lamination side which counters. 

[0028] As shown in these each figure, in the end part (it is [ in / on drawing 3 and / a right end section 
and drawing 5 ] a left edge part) of the collecting electrode plate 10. While the 1st air supplying opening 
501 and 2nd air supplying opening 503 for supplying fuel gas to the fuel gas passage 50 are formed, in 
the position which adjoins these each air supplying opening 501,503, respectively. The 1st exhaust hole 
602 and 2nd exhaust hole 604 for discharging oxidant gas from the oxidant gas passage 60 are formed. 
[0029]On the other hand, to the other end (it is [ in / on drawing 3 and / a left edge part and drawing 5 ] 
a right end section) of the collecting electrode plate 10. While the 1st exhaust hole 502 and 2nd exhaust 
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hole 504 for discharging fuel gas from the fuel gas passage 50 are formed, in the position which adjoins 
these each exhaust hole 502,504, respectively. The 1st air supplying opening 601 and 2nd air supplying 
opening 603 for supplying oxidant gas to the oxidant gas passage 60 are formed. 
[0030]Thus, each air supplying opening 501,503 of the fuel gas passage 50, each air supplying opening 
601,603 of the oxidant gas passage 60, and each exhaust hole 502,504 of the fuel gas passage 50 and 
each exhaust hole 602,604 of the oxidant gas passage 60, Since it is formed in the end of the opposite 
hand of the collecting electrode plate 10, respectively, as an arrow shows to drawing 2, respectively, in 
each gas passagewaies 50 and 60, fuel gas and oxidant gas counter mutually substantially, and come to 
flow for reverse. 

[003 1] And by setting up the flow direction of the gas in each gas passagewaies 50 and 60 for reverse in 
this way, Total of the moisture content supplied to the electrolyte membrane 22, respectively serves as 
approximately regulated from fuel gas and oxidant gas in the gas flow direction of each gas 
passagewaies 50 and 60, and the moisture content of the electrolyte membrane 22 comes to be 
maintained by optimum dose. 

[0032]In the collecting electrode plate 10, the water supply hole 701 for supplying cooling water to the 
cooling water passage (graphic display abbreviation) formed in the inside of the collecting electrode 
plate 10 is formed between the 1st exhaust hole 602 for oxidant gas passage 60, and the 2nd air 
supplying opening 503 for fuel gas passage 50. Between the 2nd air supplying opening 603 for oxidant 
gas passage 60, and the 1st exhaust hole 502 for fuel gas passage 50, the drain hole 702 for discharging 
cooling water from the above-mentioned cooling water passage is formed. 

[0033]On the other hand, in the state where the substrate 20 laminated with the collecting electrode plate 
10, the hole (graphic display abbreviation) is formed in each holes 501-504,601-604, and 701,702 of the 
collecting electrode plate 10, and a corresponding position, respectively. In the state where the collecting 
electrode plate 10 and the substrate 20 were laminated, the holes 501-504,601-604 and 701,702 
comrades which were formed in the position to which the collecting electrode plate 10 corresponds, 
respectively come to be opened for free passage through the hole formed in this substrate 20. 
[0034] As shown in drawing 3 , as the 1st air supplying opening 501 and 1st exhaust hole 502 for fuel gas 
passage 50 are connected with the negative pole 23 and the lamination side which counters, the crevice 
505 is formed in it in the collecting electrode plate 10. Similarly, in the collecting electrode plate 10, as 
the 2nd air supplying opening 503 and 2nd exhaust hole 504 for fuel gas passage 50 are connected with 
the negative pole 23 and the lamination side which counters, another crevice 506 is formed in it along 
with the above-mentioned crevice 505. 

[0035][ in these each crevice 505,506 ] to the upstream in the position of each air supplying opening 
501,503 slippage, i.e., the substantial gas flow direction of the fuel gas passage 50, (in drawing 3 . it is a 
longitudinal direction). The 1st heights 507 of the rectangular shape in section prolonged along the gas 
flow direction separate a fixed interval, and are formed. [ two or more ] 

[0036]On the other hand, [ in each crevice 505,506 ], in the position of each exhaust hole 502,504 
slippage, i.e., the downstream in a gas flow direction. The 2nd heights 508 that make the shape of a 
section square are located on the same straight line as each 1st heights 507, and a respectively fixed 
interval is separated in a gas flow direction and the direction, and the direction that intersects 
perpendicularly, and more than one are formed. 

[003 7] All, in the state where the collecting electrode plate 10 and the substrate 20 were laminated, these 
1st heights 507 and the 2nd heights 508 touch the negative pole 23 of the substrate 20, as shown in 
drawing 2 . 

[0038] And the circulating groove 800 for passing fuel gas by the 1st heights 507 and 2nd heights 508 is 
formed in each crevice 505,506, and the fuel gas passage 50 is constituted by these each circulating 
groove 800. This fuel gas passage 50 is set up for a long time than the length L2 (refer to drawing 3) in 
the direction to which that gas flow direction and the length LI (refer to drawing 3 ) in a gas flow 
direction cross at right angles. In detail, these each length LI and L2 are set up, respectively so that the 
relation which becomes Ll/L2>2 may be materialized. 

[003 9] As shown in drawing 4 . the above-mentioned circulating groove 800 is constituted by the parallel 
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groove 801 formed between each 1st heights 507, and the grating groove 802 formed between each 2nd 
heights 508. This parallel groove 801 has linear shape without a crooked part, and is located in the 
upstream in a gas flow direction. On the other hand, the grating groove 802 is located in the downstream 
in a gas flow direction. 

[0040]In each crevice 505,506, two or more linear shape channels (henceforth a "mainstream way") 51 
are formed of the portion and the parallel groove 801 which extend in a gas flow direction in the grating 
groove 802. And the these next door **** mainstream way 51 is mutually opened for free passage by 
the channel (henceforth a "communicating path") 52 formed of the portion prolonged in the direction 
which intersects perpendicularly with a gas flow direction in the grating groove 802. Since the grating 
groove 802 is formed in each crevice 505,506 only at the downstream of the gas flow direction, as for 
the communicating path 52, the way of the downstream is greatly set up for the formation density to the 
upstream. That is, the communicated degree of the mainstream way 51 by this communicating path 52 is 
relatively set up greatly like the downstream. 

[0041] As shown in drawing 5 , as the 1st air supplying opening 601 and 1st exhaust hole 602 
corresponding to the oxidant gas passage 60 are connected with the anode 24 and the lamination side 
which counters, the crevice 605 is formed in it in the collecting electrode plate 10. Similarly, in the 
collecting electrode plate 10, as the 2nd air supplying opening 603 and 2nd exhaust hole 604 
corresponding to the oxidant gas passage 60 are connected with the anode 24 and the lamination side 
which counters, another crevice 606 is formed in it along with the above-mentioned crevice 606. 
[0042] [ in these each crevice 605,606 ] to the upstream in the position of each air supplying opening 
601,603 slippage, i.e., the substantial gas flow direction of the oxidant gas passage 60, (in drawing 5 . it 
is a longitudinal direction). The 1st heights 607 of the rectangular shape in section prolonged along the 
gas flow direction separate a fixed interval, and are formed. [ two or more ] 
[0043]On the other hand, [ in each crevice 605,606 ], in the position of each exhaust hole 602,604 
slippage, i.e., the downstream in a gas flow direction. The 2nd heights 608 that make the shape of a 
section square are located on the same straight line as each 1st heights 607 of the above, and a 
respectively fixed interval is separated in a gas flow direction and the direction, and the direction that 
intersects perpendicularly, and more than one are formed. 

[0044] All, in the state where the collecting electrode plate 10 and the substrate 20 were laminated, these 
1st heights 607 and the 2nd heights 608 touch the anode 24 of the substrate 20, as shown in drawing 2 . 
[0045] And the circulating groove 900 for passing oxidant gas by the 1st heights 607 and 2nd heights 
608 is formed in each crevice 605,606. This circulating groove 900 has the circulating groove 800 which 
constitutes the above-mentioned fuel gas passage 50 in the circumference of the medial axis C of the 
collecting electrode plate 10 prolonged in the direction which intersects perpendicularly with the flow of 
gas (refer to drawing 5 ), and the same symmetrical shape. 

[0046]The oxidant gas passage 60 is constituted by each circulating groove 900. In this oxidant gas 
passage 60, the length L2 (refer to drawing 5 ) in the direction to which that gas flow direction and the 
length LI (refer to drawing 5) in a gas flow direction cross at right angles is set up like the above- 
mentioned fuel gas passage 50 for a long time than twice (L2x2). In detail, these each length LI and L2 
are set up, respectively so that the relation which becomes Ll/L2>2 may be materialized. Thus, by 
having the above-mentioned relation and setting up the length LI of each gas passagewaies 50 and 60 of 
the collecting electrode plate 10, and L2, shape of the fuel cell 30 can be made into flat shape, and it also 
becomes possible to carry the fuel cell 30 in narrow space, such as an under floor of vehicles. 
[0047] As shown in drawing 6 . the above-mentioned circulating groove 900 is constituted by the parallel 
groove 901 formed between each 1st heights 607, and the grating groove 902 formed between each 2nd 
heights 608. This parallel groove 901 has linear shape without a crooked part, and is located in the 
upstream in a gas flow direction. On the other hand, the grating groove 902 is located in the downstream 
in a gas flow direction. 

[0048]In each crevice 605,606, two or more linear shape channels (henceforth a "mainstream way") 61 
are formed of the portion and the parallel groove 901 which extend in a gas flow direction in the grating 
groove 902. And the these next door **** mainstream way 61 is mutually opened for free passage by 
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the channel (henceforth a "communicating path") 62 formed of the portion prolonged in the direction 
which intersects perpendicularly with a gas flow direction in the grating groove 902. Since the grating 
groove 902 is formed in each crevice 605,606 only at the downstream of the gas flow direction, as for 
the communicating path 62, the way of the downstream is greatly set up for the formation density to the 
upstream. That is, the communicated degree of the mainstream way 61 by this communicating path 62 is 
relatively set up greatly like the downstream. 

[0049]Next, in the collecting electrode plate 10 constituted as mentioned above, it explains that the fuel 
gas in each gas passageway 50 and 60 and oxidant gas flow. After fuel gas is introduced in each crevice 
505,506 through each air supplying opening 501,503 for fuel gas passage 50, it passes through each 
parallel groove 801, and comes to flow into the downstream. After being similarly introduced in each 
crevice 605,606 through each air supplying opening 601,603 for oxidant gas passage 60 about oxidant 
gas, it passes through each parallel groove 901, and comes to flow into the downstream. 
[0050]Thus, the fuel gas which moved each parallel groove 801 to the downstream is discharged 
through each exhaust hole 502,504, after passing the grating groove 802 further. After passing the 
grating groove 902 from each parallel groove 801 similarly about oxidant gas, it is discharged through 
each exhaust hole 602,604. 

[005 lJTherefore, as the arrow A shows to drawing 4 . in the mainstream way 5 1 of the fuel gas passage 
50. As the substantial flow of the fuel gas which goes to each exhaust hole 502,504 from each air 
supplying opening 501,503 comes to be formed and the arrow A shows to drawing 6 . The substantial 
flow of the oxidant gas which goes to each exhaust hole 602,604 from each air supplying opening 
601,603 comes to be formed in the mainstream way 61 of the oxidant gas passage 60. 
[0052] With the flow of the substantial gas in each such mainstream ways 51 and 61, in addition, since 
the communicating paths 52 and 62 which open the adjacent mainstream ways 51 and 61 for free 
passage are formed in each gas passagewaies 50 and 60, As the arrow B shows to drawing 4 and 
drawing 6 . it comes to diffuse a part of gas in the direction which intersects perpendicularly with the 
substantial flow direction of gas through these communicating paths 52 and 62. 
[0053]That communicated degree is relatively set up for the downstream greatly, these communicating 
paths 52 and 62 are hurt, in the downstream portion of each gas passagewaies 50 and 60, in these 
communicating paths 52 and 62, diffusion of gas will come to be promoted more, and liquefaction of the 
moisture contained in the gas will be controlled. On the other hand, in the upstream portion of each gas 
passagewaies 50 and 60, since the communicated degree of the communicating paths 52 and 62 is set up 
small relatively, superfluous diffusion comes to be controlled. Therefore, the fall of a gas flow rate is 
suppressed and equalization of a presentation of gas in contact with each reaction electrodes comes to be 
attained. 

[0054] As a result, it is controlled that the blockade by the moisture liquefied to the downstream portion 
of each gas passagewaies 50 and 60 occurs, and good generation efficiency comes to be maintained. The 
upstream portion of each gas passagewaies 50 and 60, Since it is formed of the linear shape parallel 
groove 801,901 without a crooked part, for example as compared with a grating groove etc., the surface 
area in contact with the gas of the electrolyte membrane 22 becomes small, and the total amount of the 
moisture away held from the electrolyte membrane 22 by the gas which flows through each gas 
passagewaies 50 and 60 decreases. The flow resistance at the time of gas passing the upstream portion of 
each gas passagewaies 50 and 60 also comes to fall. 

[0055]As a result, while it is suppressed that the moisture content of the portion located in the upstream 
of each gas passagewaies 50 and 60 in the electrolyte membrane 22 falls superfluously and good 
generation efficiency is maintained, reduction of the pressure loss at the time of gas passing each gas 
passagewaies 50 and 60 comes to be achieved. 

[0056]Since each gas passagewaies 50 and 60 are set up for a long time than the length L2 in the 
direction to which a gas flow direction and the length LI in a gas flow direction cross at right angles, 
The rate of flow of the gas in each gas passagewaies 50 and 60 is raised, the presentation of the gas in 
contact with each reaction electrodes 23 and 24 equalizes, and good generation efficiency comes to be 
secured. 
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[0057]Especially the improvement in such generation efficiency is checked by experiment according 

[ becoming much more remarkable by having and setting up the relation which becomes Ll/L2>2 about 

the length LI in the gas flow direction of each gas passagewaies 50 and 60 and the length L2 in the 

direction which intersects perpendicularly with the gas flow direction ] to an artificer. 

[0058]As explained above, according to this embodiment, the following operation effects come to be 

obtained. 

(1) While forming the communicating paths 52 and 62 which open for free passage the mainstream ways 
51 and 61 where each gas passagewaies 50 and 60 adjoin each other, It can suppress that the blockade 
by the moisture liquefied to the downstream portion of each gas passagewaies 50 and 60 occurs, and 
good generation efficiency can be maintained now because the downstream set up relatively the 
communicated degree of the mainstream ways 51 and 61 by the communicating paths 52 and 62 greatly. 

[0059](2) The upstream portion of each gas passagewaies 50 and 60 by having made it form by the 
linear shape parallel groove 801,901 without a crooked part. While being able to control that the 
moisture content of the portion located in the upstream of each gas passagewaies 50 and 60 in the 
electrolyte membrane 22 falls superfluously and being able to maintain good generation efficiency, the 
pressure loss at the time of gas passing each gas passagewaies 50 and 60 can be reduced. 
[0060](3) By having set up the length LI in the gas flow direction of each gas passagewaies 50 and 60 
for a long time than the length L2 in the direction which intersects perpendicularly with the gas flow 
direction, the presentation of the gas in contact with each reaction electrodes 23 and 24 can be made to 
equalize, and good generation efficiency can be secured now. 

[0061](4) The operation effect of the above (3) can be made much more remarkable by having a relation 
which becomes Ll/L2>2 especially about each length LI of each gas passagewaies 50 and 60, and L2, 
and having made it set up. 

[0062](5) In addition, the circulating groove 800 which constitutes the fuel gas passage 50, and the 
circulating groove 900 which constitutes the oxidant gas passage 60 are written with symmetrical 
identical shape to the circumference of the medial axis C of the collecting electrode plate 10 prolonged 
in the direction which intersects perpendicularly with a gas flow direction, When laminating the 
collecting electrode plate 10 and the substrate 20, the work which distinguishes the field in which the 
fuel gas passage 50 was formed in the collecting electrode plate 10, and the field in which the oxidant 
gas passage 60 was formed becomes unnecessary. Therefore, the workability at the time of laminating 
the collecting electrode plate 10 and the substrate 20 can be raised now. 

[0063]The collecting electrode plate concerning the embodiment described above can also change 
composition as follows. 

- As shown in drawing 7 or drawing 8 . in each crevice 505,506 of the lamination side which counters the 
negative pole 23 in the collecting electrode plate 10, The length in a gas flow direction constitutes the 
fuel gas passage 50 by the circulating groove 803 which forms two or more heights 509 set up so that 
the downstream might become short, and is formed among these heights 509. Similarly in each crevice 
605,606 of the lamination side which counters the anode 24 in the collecting electrode plate 10, The 
length in a gas flow direction constitutes the oxidant gas passage 60 by the circulating groove (graphic 
display abbreviation) which forms two or more heights (graphic display abbreviation) set up so that the 
downstream might become short, and is formed among these heights. 

[0064]Also by such composition, the downstream can set up relatively the communicated degree of each 
gas passagewaies 50 arid 60 greatly, and a operation effect equivalent to the above-mentioned 
embodiment can be obtained. 

[0065]As especially shown in drawing 8 . diffusion of gas can be further promoted by shifting the 
position of the free passage portion of each gas passagewaies 50 and 60 (only the fuel gas passage 50 is 
shown in the figure) in a gas flow direction, and liquefaction of the moisture contained in the gas can be 
controlled now. 

[0066]- Although a fixed interval is separated in a gas flow direction and the 2nd heights 508,608 were 
allocated in the above-mentioned embodiment, When the interval in which these 2nd heights 508,608 
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are allocated is expanded as the downstream of a gas flow direction and the downstream enlarges free 
passage area of the above-mentioned communicating paths 52 and 62, it may be made for the 
downstream of the gas flow direction to set up more greatly the communicated degree of each gas 
passagewaies 50 and 60. 

[0067]- Although it provides each gas passageway 50, and two the air supplying openings 
501,503,601,603 and the exhaust holes 502,504,602,604 for 60 at a time in the collecting electrode plate 
10, respectively and two independent passages constituted each gas passagewaies 50 and 60 from the 
above-mentioned embodiment, respectively, It may be made to carry out **** composition of each gas 
passagewaies 50 and 60 at a respectively single passage. 

[0068]- In the above-mentioned embodiment, although the 2nd heights 508,608 were made rectangular 
shape in section with the shape of a section square, the 1st heights 507,607, these heights 
507,607,508,608 have such sectional shape — it is not restricted, for example, may be made to make the 
2nd heights 508,608 the shape of an elliptical cross section for the 1st heights 507,607 with section 
round shape. 

[0069]- Although the above-mentioned embodiment showed the example of the collecting electrode 
plate with which the both sides of a fuel gas passage and an oxidant gas passage are formed, as for the 
collecting electrode plate, only one side may be formed among these each gas passageway. 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran^ 5/2/2008 



JP,2001-250568,A [DESCRIPTION^ DRAWINGS] Page 1 of 1 

i 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The perspective view showing the laminated structure of a fuel cell. 

[Drawing 2]T he fragmentary sectional view which met two to 2 line of drawing 1 . 

[Drawing 3] The top view showing the fuel gas passage formed in the lamination side of the negative 

pole and the collecting electrode plate which counters. 

[Drawing 4]T he enlarged plan view expanding and showing the circulating groove which constitutes a 
fuel gas passage. 

[Drawing 5] The top view showing the oxidant gas passage formed in the lamination side of the anode 
and the collecting electrode plate which counters. 

[Drawing 6] The enlarged plan view expanding and showing the circulating groove which constitutes an 
oxidant gas passage. 

[Drawing 7] The top view showing the composition modification of a gas passageway. 
[Drawing 8] The top view showing the composition modification of a gas passageway. 
[Description of Notations] 

10 [ — The negative pole, 24 / — Anode, ] — A collecting electrode plate, 20 — A substrate, 22 — An 
electrolyte membrane, 23 30 — A polymer electrolyte fuel cell, 50 — A fuel gas passage, 51 — 
Mainstream way, 52 [ — Communicating path, ] A communicating path, 60 — An oxidant gas passage, 
61 — A mainstream way, 62 501 The 1st air supplying opening, 502 — The 1st exhaust hole, 503 -- 
The 2nd air supplying opening, 504 »- The 2nd exhaust hole, 505,506 — A crevice, 507 — The 1st 
heights, 508 [ — The 1st exhaust hole, ] — The 2nd heights, 509 — Heights, 601 — The 1st air supplying 
opening, 602 603 — The 2nd air supplying opening, 604 « The 2nd exhaust hole, 605,606 - Crevice, 
607 [ — A drain hole, 800 / — A circulating groove, 801 / — A parallel groove, 802 / — A grating groove, 
803 / — A circulating groove, 900 / - A circulating groove, 901 / - A parallel groove, 902 / — Grating 
groove. ] The 1st heights, 608 - The 2nd heights, 701 - A water supply hole, 702 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tra^ 5/2/2008 



